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Wind noise reduction for microphone 
BACKGROUND OF THE JNVENTIOIM 

The present invention relates to a transmitter portion of a portable electronic 
communication device and Is concerned with reducing wind-nolse produced by an 
undeslred air stream blowing into a microphone. 

conventionally, ,ever». types of so-callM -non-d.reeaonal mKxophones- have been used 
^tran«n,t.e„ p^viaed In ponable e,ect„„,c „mn,un,ca«on device* euch as ^iMa" 
Phones. Howev„, althouah these microphones are consWered k, be less sensitive ^ 
win-no»e m,„, air blowing Into .he microphone compa^d .„ so-called "d^^r 
mlcmphones-, wlnd-nols, is oft*, still a problem. The^„,e, noise cancelling .l,onthm. 
are sometimes used to reduce 0.is p^blem. However, a d^wback „ that due Tp^r 
assumption, noise cancemng ateorlthms are not always suitable ,„ portable electron^ 
devices having limited battery capacity. le electronic 

Moreover, non-directional microphones ateo suffer ftom low signal to ambient ratio, 
whe^by noise or backg^und sound can negatively influence voice. Therefore.Tl^^e Is 
also a need to .mp™v. «,is, tor Instance by using a dl^ctlonal mloophone "^fch ha^^a 
be^r signal to ambient ratio comparad to a non-dlrectlona, mlc^hone' oZ^r, 
a d,i«t,onal mic^phone is sanative to wind noise, to be able u> use the advantage 
ampared to a non-dlrectlonal microphone, wind nobe sensitivity needs to be reduced 
Due .0 large power consumption noise cancelling algonAms era not suitable In portable 
devte, as described above. Because of that, non-dlractlonal mteophones have rj^^nd 
wide-spread application among portable electronic devices of today . 

Thus there 14 a need of a microphone. In particular a dlnsctlorial micmphono, fer a 
portable elecm,nlc device having low power c»nsumpUon, good signal to ambient ratio, 
and being resistant to wind noise. ' 

SUMMARY OF TH6 INVENTION 

a dlr«tlon.l micraphone unit, for a portable electronte device chat has low power 
consumption, good signal to ambient ratio, which device Is resistant to wind noise. 

Ac»rd^g.y an ^ect of the Invention is to provide a mic^phone tor a telephone- 
transmitter to reduce wind-noise. 
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According to a first aspect of the Invention, this Is achieved by locating a microphone in a 
chanriber provided with at least one sound passage, wherein one or more element(s) 
is/are provided in the sound passage(s) to decrease the speed of the air stream. 

A microphone unit according -to the Invention Includes, In front of a microphone pick up of 
the microphone iinlt a chamber. The chamber has a predetermined sectional area and 
volume, which together with the total sectional area and volume of the sound passages, 
reduces the Influence of the undeslred air stream. 



« 

A second aspect of the present invention is directed to a microphone unit for a portable 
electronic device, comprising a microphone pick up located within a microphone pick up 
housing forming a chamber. The chamber being provided with at least one sound 
passage opening for receiving sound from outside the device, wherein said at least one 
sound passage opening is provided with at least one wind noise reduction element. 



A third aspect of the present Invention is directed to a microphone unit inciuding the 
aspects of the second aspect, wherein said wind reduction element comprises a mesh 
having one layer. 



A fourth aspect of the present invention is directed to a microphone unit including the 
aspects of the second aspect, wherein said wind noise reduction element comprises a 
mesh having a plurality of layers. ' ' 



• 

A fifth aspect of the present Invention is directed to a microphone unit including the 
aspects of the third or the fourth aspect, wherein the ratio between the chamber size and 
the density of the mesh is arranged to maintain the directional pick up pattern of the 
microphone used. 



A sl:<£h_6sp£cfcef the present invention Is directsdito. a micropbona unit including the 
espaasLof the sei35od:ta fctja-fifttt aspect,. ivbaisin.'tha mesh is msds^cf mstol:- 



A seventh aspect of the present invention is directed to a microphone unit Including the 
aspects of the second to the sixth aspect, wherein the mesh is made of polymer material 
such as nylon. 



An eighth aspect of the present Invention Is directed to a microphone unit including the 
aspects of the second to the seventh aspect, wherein said housing extending in a 
longitudinal direction is a cylinder having a jacket surface and a side suri^ce. 
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A ninth aspect of the present invention is directed to a microphone unit including the 
aspects of the eight aspect, wherein said sound passage opening is a hole extending In 
the longitudinal direction In said mantle surlace. 



A tenth aspect of the present invention is directed to a microphone unit Including the 
aspects of the eight or ninth aspect, wherein said hole is a hole in said side surface. 

An eleventh aspect of the present invention is directed to a microphone unit Iciudlhg any 
one of the first to the tenth aspect, wherein said micophone unit is a directional • 
microphone. 

A twelveth aspect of the present Invention Is directed to a microphone unit according to 
any one of the first to the tenth aspects, wherein said microphone unit is non-directional. 

I 

These and other objects and advantages of the Invention will be apparent from the 
following description taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. I is a schematic sectlonaf view, of one embodiment of the microphone unit of the 
invention; 

Fig. 2 is a perspective view, of an embodiment of the microphone unit of the Invention; 
Fig. 3 Is a schematic view of 9 mesh which was used to reduce wind-noise; and 
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. DESCRIPTION OF THE PREFERRED EMBODIMENTS. 

The present invention can be advantageously applied to all types of microphones to 
reduce sensitivity to wlnd-noise. Wlnd-noise Is a significant problem particularly in 
directional microphones, v.hich are more sensitive to this disturbance. Accordingly the 
invention will be described with reference to a preferred embodiment In which an ^lectret 
condenser type directional microphone is used, but Is not in any sense limited thereto. 

in Fl, I a main part 1 of a cellular phone transmitter unit Is provided with a d,™ctlonal 

forming a chamber 4 having a predetermined o««-secHonal area and a predetermined 
volume. Which Chamber 4 encloses the mlcophone pldc up 2. T^a chamt^r 4 IncludL at 
iMst one sound passage opening S, pmferably a plurality of sound passage openings 6' 
s s «.ch opening 5 •, 5' 5" • • provided with a wind noise eduction element e 
The number of wind noise reduaion elements 6 , 6' 6" • ■ can be any suitable number 
and IS by no means limited to a particular number. The microphone pick up 2, the 

housing 3, the sound passage openinas 5 ' s" 5"'ar»HhK» • . 

fi ' fi " c " ... L "Henings » , 5 , 5 and the noise reduction element 

6,6 ,6 all together provide a direajonal microphone unit lo, which can be " 
positioned in connection to a mouthpiece (not shown) provided In a front panel (not ' 
Shown) of a portable electronic device (not shown). Tl^ls is not shown in more detail since 
It IS well known far a person skilled In the art of portable electronic devices 



Now is referred also to Fig. 2. Preferably, the housing 3 has the shape of a cylinder 
P^vlded with a number of relatively la^e sound passage openings (holes) arrange; in 
all directions, for instance extending in a longitudinally direction of a jacket surfece 7 
Preferably, there Is also provided a sound passage 5 opening In a side surface 8. 

« 

in « microphone unit 10 accorxllhg ta the Invention, part of the .Ir stream which Includes 
w,„d-nojse IS interrupted or blocked by the mouthpiece (not shown), and part is able to 
pass through the sound passage openings S, 5', 5" to enter the chamber 4. Because of 
the interaction bewteen chamber 4 volume, openings 5, 5', 5" and wind noise reduction 
element 6, the air particle velocity, forming the wind, is not easily able to enter the 
chamber and producajwind-noise ln the microphone pick up unit. 

■ 

J^ow 15 ref^rretrt^ Fl,. 3. TT^e v.lnd noise reduction alen-.ei.r 6 could'w m^.ce comorlse 
^ns£!ngj£lE--£r.3uchss5 tnsst,.mBd&.of m^L or ps!. -7-r.,=rT^£:r=ri^r t, - , 1 
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of conventional type comprising wires 12 with openings 13. The mesh can also be made 
of textile fabrics such as cotton fabric or the like. . 

Typically, the raao between the chamber size and the density of the mesh Is arranged to 
mamt,.„ , d.s.«d leva of directionality fn>m the mic^phone ptek up unit. SImllarlylr 

TT"T": "™ "^'"^ °' ™v be dete^lned experiment 

achjev© the desired reduction In wind-nolse. 

Because the sensitivity of a mtoophone with respect to an air stream has. In general a 
Prcportlona, relationship with the speed of the Impinging air stream. It hai 
mat by decreasing the speed o, the air stream as Just describe,, w^d-nolsetue ^1 
«r «ream can be reduced „ an almost negiigftie level. However, i, has beenTurd tl 
d^e sound or ^.,„g voice signal or sound wave Is transmitted ,n a norma, n^^^ t t 
that the reproduced speaking voice is not adversely effected. 

Accordingly, It Is seen that the inventive mlcraphone un« provides greatly reduced 
sens^vlty to wl™,-n6,se, is non^p.n.h,e, since no el.ct«n,cs or softwl is 
and.ofcr good ove™„ frequency respond, cha^cterlstlcs. The microphone unit l^s™, ,n 
»», typically b»o .» three time, .he size of the mlnle.u,e mlc^phone capsule 
reducaon «n vary from IS-SO dB depending on the amount of directionality that must 
be ma,ntaln«t. Mom r«iuctlon implies less dlrertlonallty. 

Although the Invention has been d.«:rlb«l with r.fe«nce to particular preferred 
embodiments. It is to be understood by U„se skilled in the art that various changes and 
modiftcafons can be made without departing from the spMt and scope of the invention 
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1. Microphone unit (10) for mobile equipment, comprising a microphone pick up (2) 
located within a microphone picic up housing (3) forming a chamber (4), said 
housing (3) being provided with at least one sound passage opening (S) for 
receiving sound from a sound field external to said chamber (4), characterised in 
that said at least one sound passage opening (5) is provided with at least one 
wind noise reduction element (6). 

2. I^lrophone unit (10) according to claim 1, wherein said wind noise reduction 
element (6) comprises a mesh having one layer* 

3« l^lcrophone unit (10) according to claim 1^ wherein said wind noise reduction 
element comprises a mesh having a plurality of layers. 

« 

4. l^icrophone unit (10) according to any one of the claims 2-3, wherein the ratio 
between the chamber sise and the density of the mesh is arranged to provide a 
directional microphone. 

5. Microphone unit (10) according to any one of the previous claims, wherein the 
mesh is made of metal. • 

6. Microphone unit (10) according to any one of the previous claims, wherein the 
mesh is made of polymer material such as nylon » 

7. Microphone unit (lO) according to any one of the previous claims, wherein said 
housing (3) extending In a longitudinally direction is a cylinder having a shielding 
surface (7) and a side surface (8). 



8. Microphone unit (l.O) according to claim 7, wherein said 



sound passage opening is 



a hole extending In the longitudinally direction In said shielding surface (7). 



9. Mlcrt>phone unit (lo) according to claim 7 or 8, wherein said sound passage 
Opening fs a hole In said side surface (8). 



10. Microphone unit (lO) according to any one of the preceding claims, whei^in said 
microphone unit (lo) is directional. 



10 



11. Microphone unit (10) according to any one of the preceding Calms x-g, wherein 
said microphone unit (lO) is non-directional. 



» 



t 
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ABSTRACT • 

The present invention relates to wind noise reduction for a microphone (10) achieved by 
locating a nDtcrophone pick up (2) In a channber (4) provided with at least one sound 
passage (-5)/ wherein one or more element(s) (6) Is/are provided in the sound passage(s) 
(5) to decrease the speed of the air stream. 

Rg. 1 • . 





FIG. 2 
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